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ABSTRACT 
The effects of a 100 mg. dose of secobarbital was 
measured on a cognitive and psychomotor test of human be-
havior presumably related to driving an automobile. Eight 
healthy subjects, six female and two male, ranging in age 
from 25 to 40 years were tested by means of a simple math 
test and a pursuit rotor. Each subject underwent three 
separate drug experiments and during each was tested at 
one hour and at three hours after secobarbital adminis-
tration. Blood samples were taken immediately before the 
one and three hour testing sessions in each drug trial. 
Quantitation of the secobarbital was accomplished by gas 
chromatography using a 2.5% SE-30 column. 
Secobarbital was found to significantly impair both 
the cognitive and psychomotor functions of behavior as 
measured by the math and pursuit rotor tests respective-
ly at the one hour time interval after secobarbital inges-
tion. Only in the second drug trial did a psychomotor 
impairment persist at the three hour time period. Blood 
levels of secobarbital showed a correlation with per-
cent change in psychomotor performance at one hour with 
the pursuit rotor test results and with the combined one 
and three hour pursuit rotor test results. Rank-order 
correlation was also shown. Math test results did not 
show correlation with blood levels of secobarbital. 
The time since secobarbital ingestion appeared to be 
ii 
an important consideration when trying to determine drug 
induced impairment of function. Impairment in both the 
cognitive and psychomotor functions was noted at the one 
hour time period but not at the three hour time period 
even though secobarbital blood levels remained in the 
therapeutic range. 
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I. E·ITRODUCTION 
With respect to the Implied C:Onsent Law of the lt>tor Vehicle 
C:Ode Act of Rhode Island as amended and effective Septanber 1, 1973, 
it is "unlawful and punishable for any person who is a habitual user 
of or under the influence of any intoxicating liquor, narcotic drug, 
barbiturate, toluene, or any central nervous system stinulant to 
drive an autarobile." 
Alcohol, unlike drugs in general, is one substance 'Which has 
been thorougltly studied by many researchers to determine its effects 
on psychom::>tor skills as they relate to driving an auta:oobile. There 
are well standardized tests 'Which can identify and measure quantities 
of alcohol within a person's blood stream and entire body. C:Orrela-
tion between the anount of alcohol in a person's blood stream and the 
psychom::>tor effects caused by it has progressed to the extent that 
legislators have been able to enact laws to govern its abuse in auto-
nnbile traffic circumstances. Definite amounts of alcohol in a per-
son's blood stream, i.e., 0.10% by weight, have been shown to definitely 
cause impainnent of psychorwtor perfonnance. 
Similar infonnation with regard to drugs and their effects on 
psychoontor perfonnance does not exist. Due to the difficulty in 
predicting the effects of drugs, under uncontrolled circumstances, 
on psychorrotor skills, one carmot show with certainty if a drug when 
detected in the blood stream in therapeutic aroounts is actually 
causing a psychorootor impainnent. The inability to prove the cor-
relation between blood levels of drugs and spycharotor impainnent is 
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due in part to lack of sufficient research done in this area. Re-
search that has been done has correlated a given dose of drug with 
an impairrrent of human perfonnance, but has not attempted to cor-
relate blood levels of drugs and the psychorrntor impairrrent caused 
by them. 
To this end a study is proposed that will attempt to detennine 
if a correlation exists between blood levels of secobarbital and 
impairrrent of a psychormtor and cognitive skill used to drive an 
autorrnbile. The study will involve eight young, healthy, adults who 
will be given 100 rngs. of secobarbital sodhnn and at pre-detennined 
intervals undergo ~ tests that relate to sare of the skills needed 
to operate a rrotor vehicle. Just prior to the tests, a blood sample 
will be taken and the level of secobarbital present in the blood 
stream detennined. Evaluation of the psychorrntor tests in the light 
of the secobarbital blood levels will be made. 
Secobarbital, as a representative of the barbiturate class of 
drugs, was selected as the test drug for this investigation because 
of its popularity and availability on both the licit and illicit 
markets. Barbiturates are arn:mg the m:>st frequently prescribed 
sedative-hypnotic drugs and secobarbital is one of the roost popular 
fast acting barbiturates. The adult average dose of secobarbital 
is 50-200 rngs. daily for sedation and 100 mgs. at bedtine for sleep 
induction. (Swinyard and Harvey, 1970). 
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II. LITERATURE REVIEW 
Driving an autOTIDbile is a highly complex psychCtIDtor and per-
ceptual task 'Which is therefore subject to irnpainnent by any factor 
'Which significantly alters the physiological and/or psychological 
state of an individual. 
With the passage by the State Legislature of the Implied Consent 
Law previously referred to, an attempt has been made to reroove fran 
the highways of Rhode Island those people who either knowingly or un-
knowingly drive an autOTIDbile 'While under the influence of drugs. The 
use of mind altering drugs other than alcohol presents a serious con-
tanporary problem. The exact proportion of the population of the 
United States using mind altering drugs is. not known and to even a 
lesser extent the proportion of those mo use drugs and drive an auto-
nnbile. HCMever, the fact that alcohol and drugs, alone or in combin-
ation, are associated with over 50% of highway fatalities is a well 
known and docurrented observation. (Milner, 1972). 
Studies of the incidence of drug use in the general population in-
dicate that drugs have becorre an irnportant factor in the autonnbile 
driving population. An editorial in Traffic Laws Coommtary (1965) 
presents general figures P1:epared by Smith, Kline, and French in 1963. 
It states that at any tine, 10 to 2rf% of the driving population is using 
a prescribed drug. 
According to a California survey (Manheiner et al, 1968) , 12% of 
men and 22% of WCXIEn reported that they legally used prescription or 
non-prescription stimulants, sedatives, or tranquilizers frequently. 
Four percent of men and 8% of warren reported using sedatives, 6io of 
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men and 14% of warren used tranquilizers, and 5% of men and 8% of women 
used stimulants. 
The results of two independent surveys reported by Parry (1968) 
indicate that "about one-fourth of the U. S. adult population currently 
use one or another of the legal psychotropic drugs--sedatives, tran-
quilizers, and stimulants." "Currently" is interpreted to mean within 
twelve nnnths prior to the survey questionnaire. Forty-eight percent of 
those surveyed had taken psychotropic drugs at sare tlire preceding the 
survey questionnaire. 
Studies to detennine the frequency with which drugs are involved in 
either fatal or non-fatal autonnbile accidents are limited; however, sarre 
infonnation is available to indicate the ~act of drugs on driving in 
the United States. In a study conducted by the State of California High-
way Patrol (1965), it was found that drugs were detected in approximately 
12% of the fatal single car accidents. The procedures for drug detection 
used in this survey did not cover all drugs, but due to circunstances, 
were limited. 
A survey conducted by Finkle et al. (1968), reported the frequency 
of occurrences of drugs in 3,409 routine drinking driver investigations 
in Santa Clara County, California, during 1966. Seven-hundred and five 
or 21% of the cases involved 713 drug occurrences. There were 107 dif-
ferent drugs which fell into 20 different categories which included 
prescribed and over-the-counter carpounds. 
A study conducted by Woodhouse (1972) of the Midwest Research In-
stitute sponsored by the U. S. Department of Transportation detennined 
the incidence of drugs in fatally injured drivers. One-hundred and 
ninety-one biological samples were obtained frcm special Alcohol Safety 
Action Project areas throughout the United States. Samples were sent 
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in by coroners and medical examiners. It was determined that 24% of the 
speci.nEns submitted contained drugs other than alcohol. In a similar 
study conc:h.Icted by Vbodhouse (1975) and sponsored by the U. S. Depart-
ment of Transportation, 710 blood, urine, and bile specimens were exam-
ined for the presence of 44 coom:mly abused drugs. Speci.Irens were sub-
mitted by coroners and medical examiners from fatally injured drivers. 
Results indicated that 13% of the specimens shaved the presence of a 
prescription drug. In all, 29 different drugs -were found of which the 
largest proportion were of the sedative-hypnotic type. 
In another interesting study conc:h.Icted by Glauz and Blackburn (1975) 
involving the auto drivers of Lincoln, Nebraska and Miami, Florida, it 
was shown that approximately 4.3% of each group evidenced the presence 
of one or nnre of the 41 drugs for which tests were conducted. The 
drivers were randomly stopped at times and places of previous fatal acci-
dents. Breath, urine, blood, and lip swab specimens were requested. 
Surprisingly, a cooperation rate of 7'<5%, was achieved. One thousand and 
twenty-nine urine samples and 840 blood samples were collected and in 
these samples, sedatives particularly phenobarbital ·were the nnst can-
nnnly detected drug. This study, involving living drivers and after 
corrparing the results with studies involving fatally injured drivers, 
concluded that "users of drugs are about four times as likely to be 
fatally injured in a vehicular crash as non-users." 
The preceding studies show that drugs, especially the sedative-
hypnotics and other psychotropes, have becc:xre a major factor contribu-
ting to autorIDbile accidents and fatalities. With a steadily increasing 
nurrber of psychotropic drugs available to physicians for treatment of 
the driving public, there appears to be all too little discussion of 
the effects these drugs have on the ability of one to drive an autorIDbile. 
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This is brought on in part by the lack of research that correlates actual 
blood levels of a given drug to any psychorrotor irnpainrent that may be 
noted. There are a nunber of laboratory studies that have been conducted 
to show the effect of a given dose of one drug or another, either alone 
or in corrbination with alcohol, on psychorrotor ftmction with respect to 
driving an automobile, but a serious defect in all of them is the lack 
of blood level correlation. If only dosage to psychamtor irnpainrent 
correlations are made and blood levels are omitted, then those factors 
which influence the blood levels of a given drug such as absorption, dis-
tribution, metabolism, and excretion are not considered. The effect 
that one dose of a given drug may have on one individual may not be the 
same as on another individual, especially tmder tmcontrolled circunstances. 
Much of the research conducted in this area has omitted this important 
consideration. 
Lawton and Cahn (1963) atta:npted to detennine whether diazepam, a 
minor tranquilizer, effected psychorrotor skills and if there was any 
potentiation· by the drug of alcohol effect as measured by psychorrvtor 
tests. The psychological tests represented both simple and complex 
psychological and rrotor skills. The study was conducted for 16 days on 
20 male subjects using a replicated latin square design. Results showed 
a small but significant tendency for psychCl!Dtor perf onnance to be in-
fluenced with either alcohol or placebo drink. There was no evidence of 
potentiation between alcohol and diazepam. 
Forney and Hughes (1964) derrnnstrated the effects of rneprobamate, 
a mild hypnotic and psychotherapeutic agent, and ethanol, either alone or 
in canbination, on a series of verbal and aritbmatical tests while tmder 
delayed audio feedback (DAF). DAF of a subject's own voice induces a 
state of starmering, stuttering, repetition, and reversal of reading 
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patterns. Eight paid volunteers were subjected to nine psychological 
tests, and a m:xiified Cornell Medical Index questiormaire was completed 
by the subjects at the end of the exper:i.Irents. Results showed that 
alcohol at a level of 0.05% by weight effected a pronounced deficiency 
in perfonnance of the verbal and arithmatical tests . Meprobamate caused 
a notable decrease in ability to perfonn the tasks in two of the nine 
tests; however, a general trend toward deficiency of perfonnance was 
evident. In several of the tests, meprobamate plus alcohol produced 
greater deficiency than either alone. 
Forney and Hughes (196L~) using a series of different drugs, ie. 
clemizole - a tranquilizer with antihistaminic properties, diphenhy-
dramine and tripelenamine - sedative antiliistaminics, and alcohol, dem:m-
strated the effects of these drugs on the nental and rrntor perfonnance 
of 16 subjects while under the anxiety stimulus of DAF. Results shc:Med 
that alcohol consistently effected a significant :inpainnent of both mental 
and rrotor perfonnance. No significant mental ilq>ainnent was observed 
i;\hen the antihistaminic drugs were given alone, nor was the effect of 
alcohol potentiated by them significantly. When rrotor perfonnance was 
measured, none of the antihistaminics alone produced significa.Tlt effects. 
In the presence of ethanol, the action of diphenhydramine was potentiated 
in two tests. The depressant properties of the antihistaminics studied 
was rruch rrnre apparent to the subjects than that of ethanol, and yet, 
significant impainnent was observed only with alcohol. 
In a similar fashion, Hughes et al, (1965) derronstrated the effects 
of chlordiazepoxide, diazeparn, and alcohol alone or in coni>ination on 
nental and physical perfonnance of 18 human subjects. The test procedures 
and apparatus used were similar to those previously employed by Forney 
and Hughes (1964). DAF was also used to induce an anxiety. Results 
8 
-showed that ethanol was the only drug which when used alone impaired 
rrotor perfonnance. Over-all drug alcohol interaction was not signifi-
cant with diazepam or chlordiazepoxide; however, in one pattern a syner-
gistic effect of diazepam with alcohol occurred . Under anxiety induced 
with DAF, only alcohol effected a decrease in perfonnance scores in 
IIEiltal performance. No appreciable additive effect of chlordiazepoxide 
or diazepam with alcohol (in low blood concentrations) was evident. 
Hollister and Clyde (1967) dennnstrated the effects of pentobar-
bital, rreprobamate, and rreprobamate-tybamate conbination on clinical 
effects as measured by self reporting rrood questionnaires. In this study, 
serum or plasma levels of the drugs were treasured just prior to answering 
the rrood questionnaires. Results showed that with pentobarbital, after 
eight hours, high serum levels were correlated with high aggressive scores 
on a rrood scale. With rreprobamate, none of six possible correlations at 
two tinE period were significant, although correlations approached sig-
nificance with regard to sleepiness. Similar findings applied to tybamate. 
All in all, studies conducted in this report indicated a lack of signifi-
cant correlation between blood levels of the drugs rrentioned and usual 
clinical effects as treasured by questionnaire. 
Landauer, Mciver, and Patman (1969) showed the effect of amitriptyline 
and alcohol on the psychonntor skills of 21 volunteers. Simulated driving 
tasks, a dot tracking test, and the pursuit rotor were used to neasure 
psychorrotor function. Results indicated that amitriptyline potentiated 
the effects of alcohol on driving skills. The interaction was significant 
after a single dose and especially pronounced after two doses. 
Crancer et al. (1968) atter!l'ted to canpare the effects of rnarihuana 
and alcohol on s:i.m.tlated driving perfonnance. Thirty-six subjects were 
used and each subject was given three separate treatments involving 
marihuana alone, alcohol alone, and then neither. All tests ·were nm 
dr . · · imul / 23 · dr;,rino f"lm h" h
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· on a iver trainmg s ator usmg a nu.rrute .L·-"'b i w ic rroni-
tored driver reaction to various stimuli. Results showed that subjects 
experiencing a "social marihuana high" accumulated significantly rrore 
speedorreter errors than when lIDder nonnal conditions , whereas there were 
no significant differences with the other tests. The sane subjects when 
intoxicated with alcohol acCUID.Ilated rrore total errors in acceleration, 
brake, signal, and speedorreter areas and showed no significant difference 
in steering errors when compared with nonnal conditions. It was concluded 
that increased rnarihuana dosage does not seem to increase impainnent of 
sinulated driver performance. It would seem in this study that even 
though the blood alcohol levels were known, if the tetrahydrocannabinol 
levels were not detennined, then meaningful or significant correlations 
could not be made with regard to impainrent of driver performance. 
furg et al. (1972) showed the effects of arrobarbital and amphetamine 
on physical perfo:rmance. 'IWenty healthy male subjects with nonnal E.C.G. 
underwent a cycling strength endurance test (CSET) \vhich was performed on 
a special bicycle ergorreter. Results showed that arrphetamine tended to 
improve performance and arrobarbital tended to cause a decrease in perfonn-
ance ability. Results were interpreted to show th.at those in the drug 
group had their performance altered because their motivation to do well 
in the tests was altered by the drugs. It is presupposed that arrphetamine 
and arrobarbital effect that part of the C. N. S. that is connected with 
'M:>rk motivation. One might also infer here that anobarbital and arrpheta-
mine would alter the motivation needed to control physical perfonnance 
required to drive an autanobile. 
Betts et al. (1972) showed the effects of chlordiazepoxide, amylo-
barbitone sodium, trifluoperazine, and haloperidol on actual low speed 
driving perfonnance tests; ~ ie. weaving, parking, and gap estimation. 
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One hundred subjects, 50 rren and 50 w~n. were tested. Results showed 
an effect on low speed driving perfonnance with each drug with the pos-
sible exception of haloperidol. Also of importance :in this study was 
the indication that those subjects effected by the drug in question were 
unaware they were being effected. Results obta:ined :in this study would 
have taken on a greater significance if they could have been correlated 
with actual drug blood levels. 
Linnoila and Ha.kkinen (1973) sho\\ed the effects of diazepam and 
code:ine alone or :in conbination with alcohol on sinrulated driving :in-
volv:ing 70 professional drivers. Every subject drove for 40 minutes 
beginning 30 minutes after ingestion of drug and drink :in a Sim-L-c.ar. 
The aim of the study was to show drug :induced risks for traffic, not to 
show minimal irnpainrent of skills . Results showed that the drugs could 
:increase risks :in driving. Alcohol :induced one to neglect :instructions; 
higher doses of diazepam effected one's ability to react :in errergency 
situations; those subjects taking code:ine were less :indifferent to their 
surroundings but tended to drive off the road m::>re than those taking 
alcohol or diazepam; code:ine and diazepam taken in combination with al-
cohol slightly reduced the alcohol :induced negligence of :instruction; and 
potentiation of diazepam and alcohol was :indicated. 
The use of a Si.rrrL-Car or any similar driving sinrulator to determine 
psychorrotor irnpainrent induced by drugs was confirrred by L:innoila and 
Mattila (1973). Tests :involving clutch, brake, gears, flashing lights, 
and changes :in steering and speed were recorded. The driv:ing period was 
40 minutes start:ing 30 minutes after drug :intake. TI1e drugs used :in the 
exper:i.rrait were diazepam, code:ine phosphate, and isoniazed given in can-
b:ination with alcohol. Results confirrred a previous study with these 
drugs and alcohol with regard to driving skills. (Linnoila and Mattila, 
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1973). Results also suggested that simple tests could be used to predict 
drug interactions that would reduce driving skills. These results would 
also indicate that under controlled situations, drug dosage levels give 
sorre results that can be correlated to driving behavior; but in uncon-
trolled circt.nnStances, that is when one does not know how much drug was 
taken or when it was taken last or how rrruch food was ingested with the 
drug, etc., it v;ould seem that only a blood level figure would have di-
rect meaning with regard to perfonnance. 
There are a nurber of other laboratory studies that have been con-
ducted using a variety of drugs to show their effect an psychorrotor per-
fonnance as it relates to driving an autormbile. Linnoila (1973) used 
atrophine and glycopyrrhanium in corrbination with alcohol. Landauer et 
al. (1973) derronstrated the effects of benzoctamine, a drug similar to 
diazepam, and alcohol on a battery of rrotor skill tests. Adams (1974) 
compared the effects of butabarbitone and nitrazepam an five short psycho-
logical tests designed to measure perfonnance :i.rnpainial.t. Dureman and 
Nornnan (1975) showed the effects of clorazepate and diazepam on a series 
of physiological and psychormtor tests. Seppala et al. (1975) der!on-
strated the effects of amitriptyline, doxepin, nortriptyline, and 
chlorimipramine, alone or in caihination with alcohol an skills related 
to driving. All of these studies, as well as the others mmtianed, do 
not correlate drug blood levels to psychormtor :i.rnpainnent, but rather 
correlate dosage values. 
To the legislator, who may have to enact a law which states at what 
blood level an individual is under the influence of a given drug; or to 
the judge and jtn:y, v.hich may have to decide whether a person is under 
the influence of a drug when presented with a laboratory finding, these 
studies leave much infonnatian undetennined. Until actual blood levels 
of a given drug can be correlated to definite psychormtor impainial.t, then 
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those professional people who have to interpret laboratory findings as 
to blood level values of various drugs will be, at best, unsure of their 
oonclusions. 
13 
III. EXPERil1EITTAL 
Eight healthy, yot.mg, adult volt.mteers were selected fran ammg the 
employees of the Rhode Island Department of Health, Division of Labora-
tories. Six females and two male subjects ranging in age from 2S to 40 
years were used. The tentative plan of procedure was explained to each 
individual making sure that each tm.derstood that the project could last 
up to a year and that during that tine period, blood samples would be 
taken on the days of the tests. The actual drug testing was conducted 
at the Rhode Island Depa.rtJ:IEnt of Health in the Division of Laboratories 
building in an average size roan away from distractions of the daily 
business routine. Parts of the room were used for storage of laboratory 
chemicals and reagents and access to the room by outside traffic was 
minimal. 
The test equipmmt used was supplied by the University of Rhode Is-
land, Department of Psychology and Department of Phanna.cology. It was 
decided that a pursuit rotor test and a simple math test would be used 
to neasure a psycharotor and a cognitive aspect of behavior . These tests 
should give an indication of the test group's ability to coordinate ob-
servation with rrotor response and to perfonn simple ~ntal exercises. 
Both of these behavioral skills appear to be important to the proper 
operation of a rrotor vehicle. 
The pursuit rotor, a Variable Pursuit Tracker manufactured by Penta-
gon Devices Corporation, employed a light v;hich rotated in an eight inch 
circle at a predetennined rpm. The test subject, holding a wand with a 
photo cell detector at the end, had to track the rotating light. The 
test ran for SO seconds and the cumulative til!'le the subject stayed on 
target within those SO seconds was treasured by means of an electronic 
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timer. The math test consisted of a series of addition problans involv-
ing seven double digit numbers. The test subject solved as many of the 
addition problems as he could in three minutes. The number of correct 
answers was recorded. In order to familiarize the group with the test-
ing equipment, for a period of tVX) rronths each of the eight subjects 
perfonred the tests between six and eight times. The average tracking 
times of four trials on the pursuit rotor and the average of the correct 
scores of three trials at the addition problans were plotted and graphed. 
Before the drugging experirrents were started, a iredical profile on 
each of the test subjects was obtained which included: 1. a iredical his-
tory with specific anphasis on any allergy to barbiturates or other drugs, 
2. a physical examination given by a licensed physician, 3. a complete 
blood count, 4. liver ~blood levels, 5. bilirubin blood levels, and 
6. urinalysis. A liability waiver was also signed by eacl1 participant 
releasing the University of Rhode Island and the Rhode Island Depart:m2nt 
of Health from responsibility for any damages that he or she may incur 
as a result of participation in the project. 
The protocol for the actual drugging experirrent was plarmed so that 
on the day of the test the individual involved would have a normal break-
fast and report to work as usual. A mid-nnrning coffee break would be 
allowed, but no other beverages or snacks afterwards. The test subject 
~ld not have lunch and at approximately 1330 hours he would report to 
the testing room where the math test and pursuit rotor test would be per-
fonred. Each person ~d act as his or her own control and these first 
values "WOuld be a baseline for the day's experirrent. At 1400 hours, a 
100 mg. capsule of secobarbital sodium would be ingested. One hour 
later, 1500 hrs. , a blood sarq:>le (approximately 15 cc.) "WOuld be taken 
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and the test procedure achninistered again. ~hours after this, 1700 
hrs., a second blood sample would be taken and the test procedure ad-
ministered for a third t:inr=. After this final testing, the test subject 
would be allowed to go home with the instrnctions that he not take any 
other drugs or alcoholic beverages for a period of 24 hours . Each sub-
ject underwent this procedure three t:inr=s during the course of the in-
vestigation. 
Quantitation of the secobarbital in the blood spec:i.nals is based 
on the acidic drug extraction procedure of Forester and Mason (1974) 
using n-butyl chloride and rrodified by Bushee et al. (unpublished). 
Five mls. of blood are pipetted into a 15 ml. rot.m.d bottom screw cap 
test tube. One ml. of 4M NaH2PO 4 and 5 mls. of n-buty 1 chloride are 
added. The mixture is placed on an Ames Aliqoot }furer and extracted 
for 15 minutes after which it is centrifuged for another 15 minutes at 
1500 rpm. The top or n-butyl chloride layer is pipetted into another 
clean 15 ml. rotmd bottom test tube. This initial extraction is repeated 
and then-butyl chloride layers are ca:nbined. Four mls. of 0.45M NaOH 
is added to the combined extracts and this mixture is extracted for 
another 15 minutes. 'lhe layers are separated by centrifugation and the 
n-butyl chloride is pipetted off and discarded. 'lhe NaOH layer is 
aerated for 2 minutes to rerrove all residual n-butyl chloride. 'lhe NaOH 
is transferred to a 12 ml. conical test tube and made acid with three 
drops of cone. H2S04. One-hundred micro-liters of spectre-grade chloro-
fonn which contains 100 n.anograrns of pentobarbital per micro-liter as 
internal standard is added and mixed thoroughly on a Vorte.x Genie mixer. 
'lhe layers are separated by centrifugation. 'lhe chlorofonn layer is now 
ready for quantitation by gas chranatography. A series of standard 
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secobarbital solutions ranging fran 0. 05 mgs. % to 0. 5 mgs. i~ are run 
along side the blood specimens. 
'I\.Jo micro-liters of the chloroform extract are injected into a 
Hewlett-Packard rocxiel 5710 gas chromatograph interfaced by means of a 
Hewlett-Packard IIDdel 18652A analog to digital convertor to a Hewlett-
Packard IIDdel 3352B Laboratory Data Syst6IJS computer. The gas chromato-
graph colurm and operating pararreters are as follows: column--6 ft. X 
~ inch 2.5% SE-30 at 180° C; injection port and flarre ionization detector 
at 250° C; nitrogen carrier gas flow rate - 60 mls. I minute; air flow -
240 mls. I minute; hydrogen flow rate - 40 mls . I minute; and electrareter 
attenuation at range 1 X 32. Under these conditions, the pentobarbital 
internal standard will appear at approximately 432 minutes frcrn the time 
of injection and the secobarbital at approximately 5~ minutes (Figure 1). 
'When the nm is corrplete, the areas of the pentobarbital and secobarbital 
peaks are obtained fran the computer teletype print-out. The ratio of 
the area of secobarbital to the area of pentobarbital is then calculated 
and plotted. The quantity of secobarbital in the blood specimens is 
read fran the graph plotted fran the standard secobarbital samples. 
Statistical analyses of the data obtained fran both the math and 
pursuit rotor tests were perfonred using an alpha level of 0. 05. Pm-
al ysis of variance based upon the treatments-by-treatments-by-subjects 
design as described by Bnming and Kintz (1968) was perfonred. Pmalysis 
of the population dependent means, using the Student's "t" test as de-
scribed by Johnson (1976), obtained at the time of drug administration 
or zero time to the first hour after drug administration, fran zero time 
to the third hour after drug administration, and fran the first hour to 
the third hour after drug administration was done. The Speannan. rank-
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order correlation test (Bruning and Kintz, 1968) to detennine mether the 
percent change in performance in the test subjects was significantly re-
lated to the blood level of secobarbital detected, and linear regression 
analysis (Johnson, 1976) of the percent change in perfonnance versus the 
blood level of secobarbital to detennine the best line of fit between 
the two sets of data was done. 
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N. RESULTS 
For a period of approximately two nnnths prior to the actual drug-
ging experiments, the test subjects went through the testing procedures 
in order to familiarize themselves with the equiprn=nt and test require-
ments. After each individual had been tested between six and eight 
times, it becarre apparent that they had reached a fairly stable level 
of performance as indicated by the non-drugging trials graphs shown in 
Figures 2-17. 'Ihe data presented in Figures 2-17 show the results in 
graph fonn of the non-drug trials or learning stage, and the drug trials 
or experirrental stage for each subject perfonning each of the two test 
procedures. With the math test, the average of the nunber of correct 
answers obtained fran three tests each lasting three minutes were plotted. 
With the pursuit rotor, the average of the tracking times obtained fran 
four trials each lasting for 50 seconds was plotted. 
F.ach subject appeared to improve with time in his or her performance 
in the non-drug testing and for the m::>st part reached a level of perfor-
mance that was sufficiently stable to warrant going on to the drug experi-
ments. In the drug experim:mts, the initial testing or baseline values 
obtained before the secobarbital was administered, was fairly consistent 
with the majority of the test subjects, with their respective values 
obtained after two m:Jn.ths of non-drug testing further indicating that the 
'test subjects had reached a consistent level of proficiency with the test 
equipn:Ellt. 
After three drug trials on each individual, math test results at the 
one hour and three hour time intervals after secobarbital administration 
-were recorded and the results shown in the drug trial graphs in Figures 
2-17. At the one hour time interval, subjects 1, 3, 4, 5 and 6 showed a 
20 
drop in perfonnance during each drug trial; subjects 2 and 8 showed 
mixed perfonnances in that they improved during the first and third drug 
trials and deteriorated during the second; subject 7 improved her per-
fonnance during the first drug trial and decreased her perfonnance during 
drug trials ~ and three. At the three hour time interval after drug 
administration, subjects 1, 2, 3, 4, and 7 improved their perfonnance 
from the first hour test period; subject 5 showed a further decline in 
perf onnance during trials one and two and increased her perf onnance 
during drug trial three; subject 6 improved her perfonnance during trials 
one and ~ and showed no change in drug trial three; subject 8 improved 
his perf onnance during drug trial one and showed no change in drug trials 
two and three (Figures 2-17). 
Pursuit rotor test results at the one hour and three hour tilre inter-
vals were recorded and the results are also shown in drug trial graphs in 
Figures 2-17. At the one hotir tilre interval, subjects 1, 2, 3, 4, 5, 6, 
and 8 showed a decrease in perfonnance; subject 7 during the first ~ 
drug trials showed an increase in perfonnance and showed a decrease in 
perfonnance during the third drug trial. At the t.l-iree hour time interval 
after secobarbital administration, subjects 1, 2, 3, 6, and 8 showed an 
improvement in perfonnance fran the first hour during each drug trial; 
subject 4 improved in perfonnance during trial one and showed a continual 
decrease in perfonnance in drug trials two and three; subject 5 showed 
no change in perfonnance during drug trial one, a decrease in drug trial 
~. and an increase in drug trial three; subject 7 showed a decrease in 
perfonnance during each drug trial (Figure 2-17). 
Analysis of variance of the rrean scores obtained in both the math 
and pursuit rotor tests was based on the treat:rrEnts-by-treat:rrEnts-by-
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Pursuit rotor test results plotted from the no-drug trials and from drug 
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subjects design. This statistical procedure should indicate 1. mether 
there was any significant variation between the three drug trials, 2. 
whether any significant alteration in psychom:>tor perfonnance ocCl..ll'.'red 
between any two time intervals in the drug trials, and 3. if the three 
drug trials were independent units having no significant interaction 
between them. For both the math and pursuit rotor tests, there was no 
significant variation in the three drug trials taken as units. (Fm= 
0.81, Fpr = 0.36, critical F, elf 2/14, = 3.74). 1 There was a signifi-
cant alteration at sare point in each drug trial. (Fm= 6.79, Fpr = 
7.12, critical F, df 2/14, = 3.74).1 Each drug trial was independent 
and no significant interaction between than had occurred. (Fm= 2. 71, 
Fpr = 2.31, critical F, df 4/28, = 2.71).1 The source table for the 
analysis of variance appears in appendix A. 
Analysis of the population ID3ans obtained at the zero tine, first 
hour, and third hour tine intervals in both the math and pursuit rotor 
tests were tested for significance (Table 1). The critical value of 
"t" was equal to 1.89 (df, 7) in all instances. With the math test, a 
significant negative change in perfonnance was detected in the group in 
drug trials two and three at the first hour after taking secobarbital. 
(trn1 = 1.15, t:m2 = 2. 95, t;u3 = 2. 38) .1 Significant :improvement in math 
test perfonnance was shown from the first hour to the third hour. (t;u1 = 
2.86, t;u2 = 2.34, ~3 = 3.09). 1 Pursuit rotor test results in each drug 
trial sho;ved a significant decrease in perfonnance at the first hour 
1. Fm - experim:mtal F value obtained for math test in analysis of 
variance for drug trials 1, 2, and 3. 
Fpr - experim:mtal F value obtained for pursuit rotor test in 
analysis of variance for drug trials 1, 2, and 3. 
Sn1 2 3 - experimental dependent "t" values obtained for math test 
' ' during drug trials 1, 2, and 3. 
~rl 2 3 = experimental dependent "t" values obtained for pursuit 
' ' rotor test during drug trials 1, 2, and 3. 
Table 1 
Population Means For Math Test And Pursuit Rotor Test; Dependent "t" Test Values 
Math Test 
Population Means Dependent "t" Scores 
Drug Trial 0 Time 1st hr 3.rd hr 0-lg hr 0-~hr lg - ~hr 
1 9.063 8.538 9. 963 1.15 2.32* 2.86* 
2 9.438 8.088 9.100 2.95* 0.92 2.34* 
3 9.512 7.850 9. 377 2.38* 0.41 3.09* 
Pursuit Rotor Test 
Population Means Dependent "t" Scores 
Drug Trial 0 Time 1~ hr ~hr st 0-1- hr 0-3rd hr 1~ - 3rd hr 
1 28.40 21. 71 27.28 2.83* 0.49 2.27* 
2 29.73 23. 77 25.69 2.01* 3.12* 0.89 
3 29.29 19.65 27.27 3.79* 1.33 2.59* 
* Data significant at P (0.05 
w 
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after talcing the secobarbital. (tprl = 2.83, tpr2 = 2.0l,·~r3 - 3.79).1 
In drug trials one and three, significant :i.rrproverrent in perfonnance was 
shown be~en the first and third hour with the group return.ing to near 
baseline levels of perfonnance. (~rl = 2.27, ~r3 = 2.59).1 In drug 
trial two, a significant decrerrent in psych011Dtor perfonnance persisted 
at the third hour after taking secobarbital. <~r2 = 3.12). 1 
The Speannan rank-order correlation test was perfonred on the data 
obtained in both the math and pursuit rotor tests at the first and 
third hours after dnJ8 administration and also on the data taken at the 
first hour alone. The percent change in perfonnance fran baseline for 
each subject was plotted against the blood secobarbital level found. 
(Figures 18-21, Table 2). A positive percent change indicated a decre-
m=nt in perfonnance and a negative percent change indicated an :i.rrprove-
rrent in perfonnance. The critical "Z" value was 1. 96. With the math 
test, both the corrbined first and third hour data and the first hour 
data alone failed to show a significant relationship, the "Z" values 
being 1. 40 and 1.10 respectively. In the pursuit rotor test, both the 
ccrnbined first and third hour data and the first hour data alone 
showed significant rank order correlation in that their ''Z'' values 
were 3.31 and 2.59 respectively. This would indicate that a correlation 
existed between blood levels of secobarbital and the arrount of change 
in the test subjects' ability to coordinate observation and tmtor re-
sponse as rreasured by the pursuit rotor. 
Linear regression analysis perfoITIEd on the data as described for 
the Speannan rank-order correlation test showed similar results. (Fig-
ures 18-21). The math test data, the first and third hours corrbined 
and the first hour alone, failed to sh~v a significant linear cor-
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relation in that their regression coefficients, "r", were 0.246 and 
0.248 respectively. The pursuit rotor test data however, showed sig-
nificant linear correlation in both instances. The first and third 
hour regression coefficient was 0.432 and the first hour regression co-
efficient was 0.424. Critical values of "r" for both the math and 
pursuit rotor tests were 0.279 for the carbined data and 0.404 for the 
first hour alone. Lines of best fit were plotted in each case. Here 
again, regression analysis indicated that one could predict, on the 
average, the extent of impainrent in these test subjects of the co-
ordination of observation and hand rrovement if the blood secobarbital 
level ~re knc:Mn. 
Blood secobarbital levels for the eight test subjects ranged from 
0.03 mgs.% to 0.30 mgs.% at the first hour after drug ingestion, and 
frcm 0. 02 mgs. % to 0. 20 rngs. % at the third hour after drug ingestion. 
(Table 3). The obvious behaviorial effects of the secobarbital on the 
test subjects at the one hour ti.Ire period, based on personal observa-
tion of their actions and appearance, ranged from awake, mildly sedated, 
and competent to sedated, unsteady, and preferring sleep. At the third 
hour ti.Ire period, each subject in the test group appeared to return to 
norrral behavior and appearance even though blood levels of secobarbital 
remained relatively high. 
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Linear regression of l~ hour pursuit rotor test data 
for test group taken as a whole. Blood secobarbital 
levels plotted against percent change in performance. 
Table 2 
Secobarbital Blood Levels And Percent Change In Performance 
Blood Leval** % Change-Math Test* % Change-Pursuit Rotar Test* 
Subject Drug Trial ~hr ~hr 1st hr 3rd hr ~hr ~hr 
1 0.190 0.125 27.4 0.0 43.4 39.4 
1 2 0.190 0.110 9.5 4.1 42.5 9.1 
3 0.20 0.180 9.5 -13.6 54.4 8.9 
1 0.290 0.085 - 9.4 -18.7 48.9 2LO 
2 2 0.205 0.050 .14.4 - 2.5 69.8 41.9 
3 0.30 0.20 - 3.4 -14.7 53.4 - 8.3 
1 0.190 0.135 26.2 - 9.7 50.8 -15.4 
3 2 0.140 0.110 41. 7 19.4 35.2 12.8 
3 0.230 0.120 52.8 12.3 60.7 9.8 
1 0.150 0.160 6.4 -20.9 31. 7 - 2.9 
4 2 0.060 0.070 13.8 - 3.4 11.5 24.9 
3 0.290 0.20 14.1 - 2.5 12.5 35.7 
1 0~120 0.10 o.o 5.0 5.8 5.3 
5 2 0.180 0.085 7.5 18.3 14.3 24.8 
3 0.20 0.14 17.5 5.0 22.2 17.2 
1 0.050 0.030 5.7 2.4 11.4 -10.0 
6 2 0.030 0.035 9.1 - 9.1 8.9 8.2 
3 0.090 0.080 12.7 12.7 16.3 - 8.5 
1 0.205 0.140 - 8.0 -40.0 - 3.5 15.2 
7 2 0.190 0.180 6.7 o.o -51.5 -10.6 
3 0.30 0.20 50.0 23.3 33.6 36.5 
1 0.065 0.020 - 3.7 - 7.5 1.3 -15.7 
·8 2 0.050 0.045 5.0 5.0 8.9 4.2 
3 0.090 0.080 - 3.8 - 3.8 7.6 - 6.6 
*Positive numbers indicate a decrement in performance. 
~ Negative numbers indic~te an improvement in performance. V1 
**Secobarbital Blood levels expressed in mgs.%. 
Test 
Subject Wt. (lbs) 
1 132 
2 130 
3 118 
4 125 
5 140 
6 173 
7 125 
8 173 
Table 3 
Secobarbital Blood Levels (mgs %) 
Drug Trial fl 1 Drug Triala1f2 
l~ hr 3!i hr st r 1- hr 3- hr 
0.190 0.125 0.190 0.110 
0.290 0.085 0.205 0.050 
0.190 0.135 0.140 0.110 
0.150 0.160 0.060 0.070 
0.120 0.10 0.180 0.085 
0.050 0.030 0.030 0.035 
0.205 0.140 0.190 0.180 
0.065 0.020 0.050 0.045 
Drug Triala1f3 
l~ hr F hr 
0.20 0.180 
0.30 0.20 
0.230 0.120 
0.290 0.20 
0.20 0.140 
0.090 0.080 
0.30 0.20 
0.090 0.080 
~ 
°' 
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V. DISCUSSION 
Driving an autorrobile is a canplex process involving the acquisition 
of data concerning the surrounding envirornnent, the assimilation of this 
data, and the response by the driver to the situation at hand. Tb.is en-
tire behavioral process sametines has to occur in milliseconds . 
The psychological tests used for this experinEnt examined both a 
cognitive aspect of behavior and a rrotor response aspect of behavior. 
The math test IIEasured a cognitive skill in that it derronstrated the 
ability of the test subjects to observe a mental task and react to it 
by adding the nurrbers presented. Im analagous situation in driving an 
autorrobile VJOuld be a driver's ability to IIEntally evaluate a hazardous 
road situation such as a sharp bend in the road and respond by applying 
the car brakes and lowering his speed. The pursuit rotor test measured 
a psychorrotor skill in that it reflected the ability of the test subj-ects 
to coordinate rootor response with observation. Im analagous driving 
situation would be when a driver has to follow a winding road and stay 
in his lane of traffic. 
Because driving an autorrobile involves mmitoring multiple_ environ-
mental signals such as speed, steering control, acceleration, etc. all 
at one tine, tests which measure only one psychological pararreter at a 
tine such as eye-hand coordination or mental alertness would not corres-
pond to the actual driving situation. It would be recomrended in future 
studies of this kind that the testing procedures use driving simulators 
which expose the test subjects to rrn.lltiple signals and stimuli. This 
would roore closely resenble the actual driving situation. The use of 
flying simulators as used by McKenzie and Elliott (1965) VJOuld be ac-
ceptable for this purpose in that tl1e simulators expose the test subjects 
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to multiple signals. In their study, the test subjects had to rronitor 
dials which ireasured air speed, turn, bank, and engine rpm and keep the 
respective dial needles in the center position. Although flying an air-
plane is not driving an autorrobile, the test environrrent of the airplane 
cockpit could be compared to the multiple response envir~t en-
countered in the autarobile driver' s seat. 
The sedative-hypnotic effects of a secobarbital are well known and 
docurrented (Sharpless, 1970). A therapeutic dose, 100 mgs. , is known 
to cause sedation, relief of anxiety, disinhibition, and the induction 
of sleep. Needless to say, this is not a condition conducive to the 
proper handling of an autarobile . Secobarbital in therapeutic doses 
has also been shown to effect sensory irechanisrns which could effect 
one's ability to drive an autorrobile. Holzman et al. (1975) showed that 
secobarbital disrupted srrooth-pursuit eye tracking perfonnance in five 
male subjects after a 100 mg.dose. A dose of 130 mgs. effected one in-
dividual's eye tracking perfonnance for up to 24 hours. 
The secobarbital blood levels detected in the test group in this 
experinalt were consistent with therapeutic blood levels reported by 
Garriott (1974) and by Baselt et al. (1975) after a 100 mg. dose. In 
the light of these blood levels it is the opinion of this investigator 
based on observation of the test subjects in this experllre:nt that at 
the one hour tine interval each individual exhibited a negative effect 
of the secobarbital. The extent of the negative effect was directly re-
lated to the blood level found. The test subjects on the average ap-
peared sluggish and slightly uncoordinated. Actions which ~uld nonna.lly 
be done without effort, such as walking a straig.11t line, had to be con-
centrated on to be ac~lished. Individuals with the higher blood 
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levels, subjects 1, 2, 3, 4, 5, and 7, by their own admission would not 1 
want to assmie the responsibilities of driving an autonobile. At the 
third hour time period, each test subject, without exception, looked and 
felt nonnal even though blood levels of secobarbital in the majority of 
them could still be considered to be in the therapeutic range. Each per-
son felt totally competent to drive an autonobile. The test results ob-
tained with subject 4/:3 would typify this observation. (Table 3). Base-
line values for subject #3 obtained at the start of each drug trial 
were consistent and could be compared -vlith test scores obtained in the 
non-drug trials. At the one hour time period, test scores in both the 
math and pursuit rotor tests fell dramatically. Blood levels at this 
time period in the three drug trials were 0 .187 mgs. %, 0 .140 mgs. %, and 
0.230 mgs.% respectively. At the third hour time period, test results 
reb01.mded to near baseline levels of performance while blood secobar-
bital levels remained relatively high. Blood values of 0 .135 mgs. %, 0 .110 
mgs. %, and 0 .120 mgs. % respectively were recorded. 
These observations coupled with the statistical results of the math 
test and pursuit rotor test seerred to indicate that perhaps a second ele-
rrent, time since drug ingestion, should be considered when trying to de-
tennine whether a person is tmder the influence of secobarbital. It 
'4X>llld appear that at the one hour time period the test subjects could not 
adjust to the psychological effects of the secobarbital or readily ad-
just to the physical manifestations of these effects. Both the math test 
and pursuit rotor test used in this experiment seerred to have a degree of 
sensitivity and reasonable reproduceability necessary to detect sorre 
change in the test subject's behavior. , The data from both the math test 
and pursuit rotor test showed that a significant decrease in cognitive 
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and psychorrotor perfonnance was evident at one hour after ingesting a 
therapeutic dose of secobarbital and that this decrerrent in perfonnance 
was not evident at three hours after secobarbital ingestion. In only 
one instance, the .pursuit rotor test in the second drug trial, did the 
third hour results show a significant decrement from baseline values. 
Perhaps when an individual is suspected of being under the influence of 
secobarbital and his blood level is detennined to be in the therapeutic 
range, i.e., 0.10 rngs.%, it may be necessary to know how much time has 
elapsed since the drug was first ingested. The time factor may be an 
important elerrent in detennining whether a person's behavior is being 
effected by a therapeutic dose of secobarbi tal. This study ~uld indi-
cate that individuals who do not nonnally use secobarbital for any reason 
are effected by the drug m::>re at the initial stages of drug action than 
at the later stages even though blood levels remain in a therapeutic 
range. This could be an indication of acute tolerance. It is con-
ceivable that habitual or chronic users of secobarbital may not show 
t.li.is effect and indeed may even ilrprove psychorrotor perfonnance in sorre 
areas. This hypot.li.esis would certainly be worth investigating. 
An alternative explanation for the difference in the test results 
obtained at the one and three hour time periods could be the process of 
state dependent learning. This phenorralon could account for the group 
improving their test results at the three hour time period in the light 
of relatively high secobarbital blood levels. The test subjects learned 
to achieve while under the effects of secobarbital. 
The data from the pursuit rotor test at the one hour time period 
alone and at the combined one and three hour time periods indicated 
that a significant correlation could be shown between the blood level 
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of secobarbital and the percent change in psychomotor performance. This 
v;ould indicate that with this test group at one hour after taking a 
therapeutic dose of secobarbital, one could predict the arrount of impair-
rna:it of those psychomotor functions measured by the pursuit rotor test 
if the blood level of secobarbital were known. The math test data did 
not show this correlation. The impainnent of cognitive function as mea-
sured by the math test could not be significantly correlated to the 
blood level of secobarbi tal. It v;ould appear, with this test group, that 
although secobarbital signific.antly effects both simple rna:ital exercises 
and coordination of observation and rrntor response, only with the latter 
c.an one correlate an actual percent change in perfonnance with blood 
levels of secobarbital. It v;ould be recO!llilE!Ilded in future studies of 
this kind to increase the dose of secobarbital, i.e., 200 mgs., and there-
by raise the blood levels. Under this condition rrore conclusive results 
may be obtained as to the correlation of percent impainnent with blood 
levels. To know the extent of impairrna:it of those functions used in 
driving an automobile v;ould be a valuable piece of infoTIIJation necessary 
to detennining whether a person is capable of operating a rrotor vehicle. 
It is hoped than an eventual outcorre of a study of this kind would 
be to uncover infonnationwhich would enable legislators of any given 
society to enact laws that would protect the people of that society from 
those who drive while under the influence of drugs. With alcohol the 
literature shows that an individual's performance is effected at a 
given blood level regardless of when the alcohol was ingested, given 
sufficient time for absorption to occur. State legislatures have been 
able to pass laws which state with a high degree of scientific certainty 
at mat blood level a person is driving under the influence of alcohol. 
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With drugs this infonnation is not available. This study would indicate 
that there is both a cognitive and psychorrotor effect brought on by a 
therapeutic dose of secobarbital as measured by a simple math test and 
pursuit rotor test. 
The limitations of this particular study are obvious and have been 
discussed. It would be recorrrnended for future studies concerning the 
effects of drugs on psychorrntor behavior to use a larger number of test 
subjects and expose these individuals to testing procedures which re-
quire rrn.tl.tiple m:mitoring of test pararreters and thereby require division 
of attention. This would 100re closely sirrulate the actual driving situ-
ation. A large range of doses of secobarbital would be reconmended. 
This would create a situation which could better exmmne the effect of 
tlire on behavior mile tmder the influence of secobarbital. As has been 
done with alcohol, th::>usands of individuals will have to be examined us-
ing a variety of tests which dem::m.strate the effect of drugs on the many 
facets of human behavior which are relied upon when driving an autcm::>bile. 
Only when this is done can responsible legislation be enacted with regard 
to the effects of secobarbital on driving an autorrnbile. When one re-
flects on all the investigative work that has been done concerning the 
effects of alcohol on human behavior and considers all the drugs that are 
ccmronly used by the driving public, it staggers the imagination to think 
what nrust be done before responsible legislation can be written concern-
ing the effects of drugs on driving. It is hoped that this study will 
make a contribution to that end. 
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VI. SlM1ARY AND OONCLUSIONS 
An investigation was made concerning the effects of secobaroital on 
skills used to drive an autorrobile. One hundred rngs. of secobaibital 
was administered to eight subjects and a psychaootor and cognitive as-
pect of their behavior was rreasured. The testing procedure consisted of 
a simple math test and a pursuit rotor test. Perfonnance in each of 
three drug trials was rreasured before drug administration and at one and 
three hours after drug achrinistration. Blood samples were taken before 
the one and three hour testing sessions. 
A significant decrement in cognitive and psychamtor perfonnance 
was rreasured at one hour after drug ingestion. Only in the second drug 
trial did a psychanotor impairm=nt persist at the three hour tine period. 
Pursuit rotor test results, as a neasure of psychcmntor function, showed 
a significant rank-order correlation to blood levels of secobarbital. 
Percent impainnent at the one hour tine period and at the conbined one 
and three hour tine periods showed significant correlation to blood 
drug levels. A significant line of best fit could be drawn following 
linear regression analysis. Math test results as a neasure of cognitive 
function did not show rank-order correlation nor could a significant 
line of best fit be drawn between drug levels and percent impainrent. 
Tine, as well as blood secobarbital level, appeared to be an im-
portant factor when behavior impai.nrent is to be measured. Impainrent 
in both cognitive and psychamtor function was noted at the one hour 
tine period but not at the three hour tirre period even though secobar-
bital blood levels remained in the therapeutic range. Further investi-
gation of this observation is warranted. 
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VII. APPENDIX A 
Table 4 
Analysis Of Variance Source Table For Pursuit Rotor Data 
Source SS df ms F · p 
Total 7381. 5 71 
Subjects 5461. 6 7 
Tests (l~. 2nd, ~) 11.6 2 5.82 NS 
Hours (O, 1, 3) 689.1 2 344.57 7 .119 0.05 
Tests X Hours 77. 8 4 19.47 NS 
Error Test 227.6 14 16.26 
Error Hours 677 .6 14 48. L10 
Error Test X Hours 235.9 28 8.42 
Table 5 
Analysis Of Variance Source Table For Math Test Data 
Source SS df ms F p 
Total 431.1 71 
Subjects 
2nd 3rd) 
350.1 7 
Tests (l~. 1.4 2 0. 72 NS 
' Hours (O, 1, 3) 24.9 2 12.47 6.79 0.05 
Tests X Hours 4.6 4 1.15 2. 71 0.05 
Error Test 12.5 14 0.89 
Error Hours 25.7 14 1.83 
Error Test X Hours 11.8 28 0.42 
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